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_HE32XCE FOR BINDING OF PULP B A L E S 
/'FIELD OF THE INVENTION 

[0001] The present invention relates to apparatus/ for 
binding pulp bales with wire drawn from a wire magazine, 
preferably a reel of wire. More particularly, the/ present 
invention relates to such apparatus including /means for 
feeding and tightening the wire, guide means for/guiding the 
wire around the object (bale) during forward /feeding, means 
for cutting the tightened wire and holding and twisting 
together the ends thereof, and a take-up ufait for taking up 
the slack loop that arises when the wire i/ tightened. 
BACKGROUND OF THE INVENTION 

[0002] Pulp bales are bound by means of known devices of 
the aforementioned type, examples/ of such devices being 
disclosed in Swedish Patent No/. 3 80,496; 509,532; and 
509,534. As described in these specifications, the free end of 
the wire is fed forwards through the cutting and twisting 
means and is guided around tl4 bale by guide means. When the 
wire end reaches the cutting and twisting means for the second 
time, feeding is stopped atnd the wire end is gripped and held. 
The guide means releases the wire and the feed means is 
reversed in order tj6 tighten the wire around the bale, 
whereafter the wire/ is cut and the ends twisted to form a 
knot. The reverse/ fed wire is used in the next binding 
operation. Known /devices have a high noise level and suffer 
frequent breakdowns due to kinks and tangles in the wire. 
[0003] It i/ one object of the present invention to improve 

the reliabili/y and availability of such apparatus, as well as 
to reduce pie noise level, to reduce the risk of kinks and 
tangles ir/ the wire, to reduce the mechanical stresses on the 
device, ctad to permit a high feed rate of the wire. 
SUMMARy OF THE INVENTION 

[0000 This and other objects have now been realized by the 
•gf apparagus I' " Hnnri-ing h>alRQ with wir e comprising 
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/^Egg fl means for feeding and tightening the —wxreT a guide Lyf 
guiding the wire fed by the feed means around the bale, w^re 
processing means for cutting, tightening and twisting the/ends 
of the wire, a take-up unit for taking up a slack loon/in the 
wire created by the tightening of the wire, and sprj/hg- loaded 
feed means disposed upstream of the feed means wit*/respect to 
the bale for dampening motion in the wire upon/taking up of 
the slack loop by continued feeding of the wi^?fe . Preferably, 
the apparatus of the present invention /includes a wire 
magazine for supplying the wire to the/ feed means. Most 
preferably, the wire magazine comprises / reel of the wire. 
[0005] In accordance with one em^diment of the apparatus 

of the present invention, the spring- loaded feed means is 
disposed between the feed means /and the wire magazine. In a 
preferred embodiment, the spring- loaded feed means is disposed 
adjacent to the feed means. / 

[0 006] The objects of tkfe present invention are achieved by 
a resilient device disposed between the feed means and the 
wire magazine and clofee to the feed magazine in order to 
dampen the jerk that/ occurs when the slack loop of wire runs 
out and wire starter .to be drawn from the magazine. 
BRIEF DESCRIPTION/ OF THE DRAWINGS 

[0007] The p/esent invention may be more fully appreciated 
by reference to the following detailed description which, in 
turn, refers/ to the drawings, in which: 

[0008] figure 1 is a top, elevational, partially cut away 
view of f binding machine according to the present invention, 
during forward feeding of the wire; 

[0009]/ Figure 2 is a top, elevational, partially cut away 
view / of the binding machine shown in Figure 1 during 
tightening of the wire; and 

[0/010] Figure 3 is a top, elevational, enlarged view of the 
j eod uni - l u £ Llitr ^gThding machine shown in Fic 


-2- 



K~ 8 


^^ TETAILED DEGCRIPTION- 


)v^[0011] The binding device shown in the figures has a fram 
10 supporting a number of units for different operations/ A 
feed unit 11 is arranged to feed binding wire, which \.sf most 
commonly steel wire, 12, from a wire magazine (not stfown) in 
the form of a reel from which the wire is unwomatt. A wire 
guide means in the form of a rail 14 encircles the pulp bale 
13 to be bound. The bale 13 is carried by a bale* f eed conveyor 
15, 16, in a direction perpendicular to the plane of the 
paper, into the guide rail 14. A binding/ unit 17 comprises 
means for cutting the wire, gripping/ the wire ends and 
twisting the wire ends. The binding i*nit is of conventional 
type and is not shown and described i/xi detail, reference being 
made to the above-noted patent specifications. 

[0012] The feed unit 11 is /hown in the figures with a 
cover plate removed and is /Shown enlarged in Fig. 3. It 
comprises a feed pulley 20 dtiven by a reversible motor (not 
shown), and the wire 12 is/compressed against the feed pulley 
by pressure rollers, 19/ 21, and 22, in order to exert a 
frictional force on the/wire. The wire passes around a change- 
of -direction pulley 2£, by means of a guide pulley 24, around 
three change-of -direction pulleys 25, 26, and 27, and a guide 
pulley 28, to a f/ed pulley 20. The three change-of -direction 
pulleys, 25 through 27, are mounted upon a block 30 which 
slides on a guide pin 29 which is fixed relative to the frame, 
which block As pressed by means of a spring 31 towards an 
outer end position, the wire tension being opposed to the 
force of /he spring . The force of the spring is appropriately 
adjusted/ so that under normal wire tension the block 3 0 is 
barely /retained in its outer end position. Inasmuch as the 
tensi/n in the wire gives rise to a resultant force on the 
block 3 0 which is parallel to and coaxial, or almost coaxial, 
wi^h the guided motion of the block, no lateral forces will be 
• iuy uix the yuided moLlofl-Ol bhe--bla£]^ ^ 
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Qj^ZUUllZl Pig-: 1 c howo fefee — binding — d evice — during — forward^ 

ding of the wire at a point when the feed pulley 20 has/ed 
the free end 32 of the wire 12 around the bale 13 and tjjfe end 
has been guided by the guide rail 14 back to the binding unit 
17. The binding unit 17 then grasps and holds the wire end 32. 
The wire guide rail 14 is axially split and op/ns at this 
time, releasing the wire 12, and when the fe%d pulley 20 
reverses direction, the wire will be tightened/around the bale 
13 as shown in Fig. 2. When the wire 12 tightens as shown in 
fig 2 the reverse fed wire will form a slack loop 33 in an 
elongated wire take-up unit 34. When the/wire 12 is tightened, 
the binding unit 17 will cut off the /ire and twist the ends 
to form a knot . / 

[0014] After a wire has been /assed around the bale as 
described, the bale is moved a certain distance forward by the 
bale conveyor 15, 16 to receive/another lap of wire. The feed 
pulley 20 again begins f eeding/the wire end, and at first wire 
is taken from the slack loot/ 3 3 left by the preceding reverse 
feed operation and the fee</ pulley 20 quickly attains the full 
feed rate which may be J.g. 4.5 m/s. When the slack runs out 
and the slack loop reaches the three change -of -direction 
pulleys, 25-27, mounted on the block 30, the wire will begin 
to be drawn from t*he change-of -direction pulley 23 and the 
stationary wire will begin to accelerate up to the feed rate. 
The jerk that occurs when the slack loop of wire reaches the 
change-of -direction pulleys, 25-27, will compress the spring 
31, thus damping the jerk in the stationary portion of the 
wire so tha/ it can accelerate smoothly. The spring should not 
be pre-spressed and its progressivity should be such that 
there i/ time for the force exerted by the wire to brake the 
return/motion of the block so that the block does not stop 
abrup/ly in its normal position, as this could cause a risk of 
kinking and tangling of the wire, even though the motion of 
t-jfo wfrerr— the slack loop 33 of wire reaches— ^the. three. 
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